The aim of our study is to evaluate the sensitivity of the volumetric flow rate of a downhole pump in a geothermal production well on different density and viscosity functions during the startup and stationary operating phases.
the downhole pump consumes a significant quantity of energy, special atten- 
Density

48
An overview on the density functions used is given in Table 1 . at a reference salinity and at solute saturation a factor is formed. Multiplying 60 the reference density by this factor yields the solution density.
61
In a first study Driesner and Heinrich (2007) appendix. The geofluid is assumed to enter or leave the well at the bottom.
96
A downhole pump in the production well drives the hot brine through a heat 97 extracting plant above surface, where it is cooled down from 150 • C to 60
• C.
98
The fluid is then pumped through an injection well back into the reservoir. 
and the Reynolds number Re is defined as
with the pipe length l, the pipe diameter d, the brine density ρ, the brine 139 viscosity µ. The mean flow velocity v is calculated from the volume flow rate
140V
as follows: flow rate. The output power of the pump P out is then calculated as:
The pump characteristics have been approximated by the following equation:
where the maximum pressure head H max and the maximum volumetric flow 151 rateV max are taken from the pump's technical datasheet and listed in Tab. 3. 
152
where the hydrostatic pressure difference above the pump is
and the hydrostatic pressure difference below the pump (bp) is
Startup conditions. For a quasi-stationary simulation of the conditions at 168 startup we assume that the brine's temperature in both wells is defined by 
170
The acceleration of the brine in the pipe is neglected.
171
Stationary conditions. In stationary operation, we assume a constant tem- All parameters that were used in the model are listed in Appendix B. 
182
At the given pressure and NaCl mass fraction, the brine evaporates at about shown is 0.275 kg NaCl /kg Solution . At the given temperature and pressure, the a NaCl mass fraction of 0.125 kg NaCl /kg Solution .
211
Effect of pressure. With increasing pressure, both density (Fig. 8) and vis-212 cosity (Fig. 9) increase, but compared to temperature or NaCl mass fraction 213 the sensitivity on pressure is low. The minimum pressure shown is 10 bar.
214
At the given temperature and NaCl mass fraction, the brine evaporates at a 215 pressure of about 3.9 bar. f -pump frequency,V -brine volumetric flow rate , ∆p pump -pump head, P out -pump output power Tables 4 and 5 show that a calculation with different density functions (cf. f -pump frequency,V -brine volumetric flow rate , ∆p pump -pump head, P out -pump output power shows the influence of the temperature profile on the volumetric flow rate.
294 Table 8 shows that while pressure head is about 12 % higher in startup con-295 ditions, the volumetric flow rate is up to 49 % lower, resulting in a mechanic 296 power that is up to 45 % lower. 
297
Conclusions
We compared four density models and three viscosity models for aqueous 
